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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 1 1/22/04 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1, 4, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brennan et al. 6,074,943 in view of Lee et al. 6,436,816 Bl. Brennan discloses (see, for 
example, FIG. 3) an interconnect structure (metallization structure) comprising an underlying 
layer (substrate) 300, a conductive line consisting of an interconnect (single conducting layer) 
310, and a thick buffer region (spacers) 320. In column 1, lines 33-39, Brennan discloses that 
the thick buffer region may be metal. Brennan does not disclose a metal layer defining a pattern 
on a portion of the substrate upper surface. However, Lee discloses (see, for example, FIG. 2D) 
an interconnect structure comprising a barrier metal layer (metal layer) 120 and a copper layer 
140. The barrier metal layer stabilizes the copper layer on the substrate 10. Therefore, it would 
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have been obvious to one of ordinary skill in the art at the time of invention to have a metal layer 
defining a pattern on a portion of the substrate upper surface in order to stabilize the interconnect 
on the underlying layer. 

Regarding claims 4 and 7, Lee discloses (see, for example, column 12, lines 1-9) that the 
barrier metal layer comprises TaN or TiN. 

4. Claims 2, 3, 100, 102 thru 104, and 107 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brennan et al. '943 in view of Lee et al. '816 Bl as applied to claims 1, 4 and 
7 above, and further in view of Chang et al. 6,281,1 15 Bl. Brennan in view of Lee does not 
disclose a dielectric layer on the substrate upper surface and underlying the metal layer. 
However, Chang discloses (see, for example, FIG. 3) a conductive structure comprising 
interconnect metal structures 3 over an insulator layer 2 and substrate 1 . The insulator layer 
serves as a base upon which the interconnect metal structures are constructed. Therefore it 
would have been obvious to one of ordinary skill in the art at the time of invention to have a 
dielectric layer on the substrate upper surface and underlying the metal layer in order to provide 
a base for the interconnect structure. 

Regarding claims 3 and 103, see, for example, column 3, lines 14-19 wherein Chang 
discloses the insulator layer comprising silicon oxide or BPSG. 

5. Claims 5, 6, 10, 1 1, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brennan et al. '943 in view of Lee et al. '816 Bl as applied to claims 1, 4, and 7 above, and 
further in view of Liu et al. 6,277,745 Bl. Brennan in view of Lee does not disclose a second 
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metal layer disposed between the first metal layer and the substrate and comprising TiN, TiW, 
WN, or TaN. However, Liu discloses (see, for example, FIG. ID, and column 3, lines 38-42) a 
bottom barrier layer 4 wherein the layer may comprise materials such as TaN, TiN, Ta, or 
various single or stacked (second metal layer) combinations. The bottom barrier layer passivates 
the underside of the copper layer. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of invention to have a second metal layer disposed between the first metal 
layer and the substrate and comprising TiN, TiW, WN, or TaN in order to adequately passivate 
the interconnect from the substrate. 

Regarding claims 10, 11, and 15, Brennan in view of Lee does not disclose the metal 
spacers comprising at least one of Ti, Ta, W, Co, or Mo, or alloys thereof or compounds thereof, 
including TaN and TiN. However, Liu describes (see, for example, column 4, lines 24-29) an 
interconnect structure comprising protective spacers wherein the protective spacers may 
comprise Ta, TaN, TiN, or combinations thereof. Therefore it would have been obvious to one 
of ordinary skill in the art at the time of invention to have the metal spacers comprising at least 
one of Ti, Ta, W, Co, or Mo, or alloys thereof or compounds thereof, including TaN and TiN in 
order to adequately protect the sidewalls of the interconnect structure. 

6. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Brennan 
et al. '943 in view of Lee et al. '816 Bl as applied to claims 1, 4, and 7 above, and further in 
view of Joshi et al. 6,285,082 Bl. Brennan in view of Lee does not disclose the single 
conducting layer being selected from the group comprising aluminum and copper. However, 
Joshi discloses (see, for example, column 1, lines 20-25, and column 3, lines 65-67) that 
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aluminum and aluminum-copper have low resistivity, superior adhesion, ease of patterning, high 
purity, and low cost of materials. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of invention to have the single conducting layer being selected from the 
group comprising aluminum and copper in order to have low resistivity, superior adhesion, ease 
of patterning, high purity, and low cost of materials. 

7. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brennan et al. 
'943 in view of Lee et al. '816 Bl as applied to claims 1, 4, and 7 above, and further in view of 
Dawson 6,677,647 Bl. Brennan in view of Lee does not disclose a dielectric layer on the single 
conducting layer and having sidewalls aligned with the sidewalls of the single conducting layer, 
the metal spacers extending along the sidewalls of the dielectric layer. However, Dawson 
discloses (see, for example, FIG. 1) an interconnect structure comprising a metal line 108 and 
anti-reflective coating (dielectric layer) 1 10. In column 2, lines 3-10, Dawson discloses the anti- 
reflective coating comprising TiN, and further discloses the anti-reflective coating reducing 
electromigration and serving as an etch stop layer. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of invention to have a dielectric layer on the single 
conducting layer and having sidewalls aligned with the sidewalls of the single conducting layer, 
the metal spacers extending along the sidewalls of the dielectric layer in order to reduce 
electromigration and have an etch stop layer. 

8. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brennan et al. '943 in view of Lee et al. '816 Bl in view of Dawson '647 Bl as applied to claim 
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12 above, and further in view of Matsuno 6,046,502. Brennan in view of Lee in view of Dawson 
does not disclose a low dielectric constant material and a fluorine-doped silicon oxide. However, 
Matsuno discloses (see, for example, see column 1, lines 20-63) that dielectric films doped with 
fluorine provide films with low dielectric constants which have excellent burying properties and , 
lowered propagation delay. Therefore it would have been obvious to one of ordinary skill in the 
art at the time of invention to have a low dielectric constant material and a fluorine-doped silicon 
oxide in order to have excellent burying properties and lowered propagation delay. 

9. Claims 105, 106, 1 10, 1 1 1, and 1 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brennan et al. '943 in view of Lee et al. '816 Bl in view of Chang et al. 6 1 15 
Bl as applied to claims 2, 3, 100, 102-104, and 107 above, and further in view of Liu et al. 
6,277,745 Bl. Brennan in view of Lee in view of Chang does not disclose a second metal layer 
disposed between the first metal layer and the substrate and comprising TiN, Ti W, WN, or TaN. 
However, Liu discloses (see, for example, FIG. ID, and column 38-42) a bottom barrier layer 4 
wherein the layer may comprise materials such as TaN, TiN, Ta, or various single or stacked 
(second metal layer) combinations. The bottom barrier layer passivates the underside of the 
copper layer. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of invention to have a second metal layer disposed between the first metal layer and the substrate 
and comprising TiN, TiW, WN, or TaN in order to adequately passivate the interconnect from 
the substrate. 

Regarding claims 1 10, 1 1 1, and 115, Brennan in view of Lee in view of Chang does not 
disclose the metal spacers comprising at least one of Ti, Ta, W, Co, or Mo, or alloys thereof or 
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compounds thereof, including TaN and TiN. However, Liu describes (see, for example, column 
4, lines 24-29) an interconnect structure comprising protective spacers wherein the protective 
spacers may comprise Ta, TaN, TiN, or combinations thereof. Therefore it would have been 
obvious to one of ordinary skill in the art at the time of invention to have the metal spacers 
comprising at least one of Ti, Ta, W, Co, or Mo, or alloys thereof or compounds thereof, 
including TaN and TiN in order to adequately protect the sidewalls of the interconnect structure. 

10. Claims 108 and 109 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brennan et al. '943 in view of Lee et al. c 816 Bl in view of Chang et aL 4 1 15 Bl as applied to 
claims 2, 3, 100, 102-104, and 107 above, and further in view of Joshi et al. 6,285,082 Bl. 
Brennan in view of Lee in view of Chang does not disclose the single conducting layer being 
selected from the group comprising aluminum and copper. However, Joshi discloses (see, for 
example, column 1, lines 20-25, and column 3, lines 65-67) that aluminum and aluminum-copper 
have low resistivity, superior adhesion, ease of patterning, high purity, and low cost of materials. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of invention 
to have the single conducting layer being selected from the group comprising aluminum and 
copper in order to have low resistivity, superior adhesion, ease of patterning, high purity, and 
low cost of materials. 

1 1 . Claims 1 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brennan et al. 

6 943 in view of Lee etal. '816 Bl in view of Chang et al. '115 Bl as applied to claims 2,3, 100, 
102-104, and 107 above, and further in view of Dawson 6,677,647 Bl. Brennan in view of Lee 
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in view of Chang does not disclose a dielectric layer on the single conducting layer and having 
siciewalls aligned with the sidewalls of the single conducting layer, the metal spacers extending 
along the sidewalls of the dielectric layer. However, Dawson discloses (see, for example, FIG. 
1) an interconnect structure comprising a metal line 108 and anti-reflective coating (dielectric 
layer) 110. In column 2, lines 3-10, Dawson discloses the anti-reflective coating comprising 
TiN, and further discloses the anti-reflective coating reducing electromigration and serving as an 
etch stop layer. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to have a dielectric layer on the single conducting layer and having sidewalls 
aligned with the sidewalls of the single conducting layer, the metal spacers extending along the 
sidewalls of the dielectric layer in order to reduce electromigration and have an etch stop layer. 

12. Claims 113, and 114 rejected under 35 U.S.C. 103(a) as being unpatentable over Brennan 
et al. '943 in view of Lee et al. '816 Bl in view of Chang et al. c l 15 Bl in view of Dawson '647 
Bl as applied to claim 112 above, and further in view of Matsuno 6,046,502. Brennan in view of 
Lee in view of Chang in view of Dawson does not disclose a low dielectric constant material and 
a fluorine-doped silicon oxide. However, Matsuno discloses (see, for example, see column 1, 
lines 20-63) that dielectric films doped with fluorine provide films with low dielectric constants 
which have excellent burying properties and lowered propagation delay. Therefore it would 
have been obvious to one of ordinary skill in the art at the time of invention to have a low 
dielectric constant material and a fluorine-doped silicon oxide in order to have excellent burying 
properties and lowered propagation delay. 
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Allowable Subject Matter 

13. Claims 16 thru 28, 101, and 116 thru 129 are allowed. 

14. The following is a statement of reasons for the indication of allowable subject matter: 
The references of record, either singularly or in combination, do not teach or suggest at least "a 
metallization structure, comprising a substrate having a metal layer extending over the substrate, 
the metal layer at least underlying a conductive line; a conductive layer of the conductive line in 
contact with the metal layer and the metal spacer, the metal spacer and the conductive layer 
substantially filling the aperture, the conductive layer having an upper surface substantially 
coincident with an upper surface of the dielectric layer" (claims 16-25, and 101). 

Regarding claims 26-28, the references of record, either singularly or in combination, do 
not teach or suggest at least "a metallization structure, comprising a substrate having a metal 
layer extending over the substrate, the metal layer at least underlying a conductive line; a 
conductive layer of the conductive line in contact with the metal layer and the metal spacer, the 
metal spacer and the conductive layer nearly filling the aperture, at least one upper metal layer 
on the conductive layer, the at least one upper metal layer having an upper surface substantially 
coincident with an upper surface of the dielectric layer and an uppermost extent of the metal 
spacer." 

Regarding claims 1 16-125, and 129, the references of record, either singularly .or in 
combination, do not teach or suggest at least "a structure for transmitting a signal laterally across 
a substrate, the structure comprising: a substrate having a metal layer of a conductive line; a 
conductive layer of the conductive line in contact with the metal layer and the metal spacer, the 
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conductive layer having an upper surface substantially coincident with an upper surface of the 
dielectric layer." 

Regarding claims 126-128, the references of record, either singularly or in combination, 
do not teach or suggest at least "a structure for transmitting a signal laterally across a substrate of 
a semiconductor device, the structure comprising: a substrate having a metal layer of a 
conductive line disposed thereon; a conductive layer of the conductive line in contact with the 
metal layer and the metal spacer, the metal spacer and the conductive layer nearly filling the 
aperture; and at least one upper metal layer on the conductive layer having an upper surface 
substantially coincident with an upper surface of the dielectric layer and an uppermost extent of 
the metal spacer." 

Response to Arguments 
15. Applicant's arguments with respect to claims 1-28, and 100-129 have been considered but 
are moot in view of the new ground(s) of rejection. 

INFORMATION ON HOW TO CONTACT THE USPTO 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eugene Lee whose telephone number is 571-272-1733. The 
examiner can normally be reached on M-F 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Eugene Lee 
December 8, 2004 




